This paper evaluates the impact of access to credit from banks and other financial institutions on household welfare in Mauritania. Household level data are used to evaluate the relationship between credit access, a range of household characteristics, and welfare indicators. To address the threats of potential endogeneity, an index of household isolation is used to instrument access to credit. Evidence on the validity of the exclusion restriction is provided showing that household isolation is unrelated with households and area characteristics six years prior to the measurements on which this analysis is based. Results show that households with older and more educated heads are more likely to access financial services, as are households living in urban areas. In addition, greater financial access is associated with a reduced dependence on household production and increased investment in human capital. The policy conclusions from our analysis support strategies for expanding financial infrastructures in underserved rural areas of Mauritania.
providers operate in Mauritania, and most bank branches, ATMs and other financial infrastructure is confined to the capital, Nouakchott. There are also important cultural barriers to credit access-including a strong gender dimension-as well as pervasive information asymmetry between potential borrowers and lenders, and a generally poor legal and governance framework. Mauritania's informal financial sector is extensive, but produces little reliable data. Informal finance is typically offered on simple terms and frequently involves family connections, tribal affiliations or other networks of social trust. Due to data limitations this analysis concentrates exclusively on the formal credit sector.
Among the limitations of this paper is the lack of panel data. Comparing the evolution of agents over time would add valuable information; however, current data do not allow the exploitation of longitudinal dimension. For future research to address these shortfalls, it will be critical to enhance the quality and the availability of official data. In this respect, a strong political commitment and consequent financial engagement to prioritizing statistics are key prerequisites for the revitalization of the analytical efforts that can support decision-makers improving the nexus between financial access and welfare.
The International Literature on Financial Access and Poverty
Most research on the relationship between financial access and poverty relies on standard welfare indicators such as household consumption, expenditure and income. Some studies show that the use of formal banking services increases individual monthly income (Honohan & King, 2012) , while others find that financial access is associated with lower rates of poverty and inequality, inferring that the use of financial services has a disproportionately positive impact on the poor (Beck, Demirgüç-Kunt, & Levine, 2007) . There is also evidence that financial access is linked to improvements in the severity of poverty (Honohan, 2004) . Research conducted in Pakistan and India reveals that the expansion of rural financial services is associated with improvements in household welfare (Khandker & Faruqee, 2003) and that the development of bank branches increases non-agricultural economic output and reduces rural poverty (Burgess & Pande, 2003) .
Microfinance has been hailed as a vital tool for the economic empowerment of poor households. Research has shown that access to microfinance correlates with rising household income and consumption levels, less severe income inequality and enhanced welfare . Studies have found a positive relationship between household characteristics, borrowing patterns and expenditure levels (Giang et al., 2015) . Substantial research has focused on the issue of endogeneity in access to credit, and studies have shown that access to credit significantly influences economic incentives at the household level, improving consumption (Pitt & Khandker, 1998) and altering positively consumption and investment decisions and impacting rates of wage growth and capital formation ).
However, not all studies have found a positive correlation between financial access and improved poverty indicators. Some analyses have failed to show a relationship between microfinance and household welfare, and find that access to credit has a limited impact on per capita incomes, food security and on the nutritional status of credit program beneficiaries (Diagne & Zeller, 2001) . Others have revealed a regressive distribution of benefits (Mosley & Hulme, 1998) . Moreover, methodological issues remain a serious concern. According to Desai, Johnson and Tarozzi (2014) , "Many proponents claim that microfinance has had enormously positive effects among borrowers. However, the rigorous evaluation of such claims of success has been complicated by the endogeneity of program placement and client selection, both common obstacles in program evaluations. In this context randomized control trials provide an ideal research design to evaluate the impact." In an effort to increase the analytical rigor of financial access studies, researchers turned to randomized controlled trials. This methodology has been used to estimate the impact of access to microcredit by comparing outcomes among a random sample of individual borrowers to those of non-borrowers with similar socioeconomic characteristics. Some of these studies have found that access to finance produced measurable benefits in the form of increased employment and food consumption (Karlan & Zinman, 2010) , other have displayed a significant impact on investment by small business, on profits by pre-existing businesses, as well on expenditure in durable goods, but not on consumption (Banerjee, Duflo, Glennerster & Kinnan, 2015) . Overall, these studies provide strong empirical evidence for a positive correlation between access to finance and household welfare.
Methodology
Causal conclusions of this work rely on the ability to instrument for access to credit. (Note 3) More in general: "Microfinance institutions (MFIs) typically choose to locate in areas predicted to be profitable, and/or where large impacts are expected. In addition, individuals who seek out loans in areas served by MFIs and that are willing and able to form joint liability borrowing groups (a model often preferred by MFIs) are likely different from others who do not along a number of observable and unobservable factors. Until recently, the results of most evaluations could not be interpreted as conclusively causal because of the lack of an appropriate control group" (Desai, Johnson and Tarozzi 2014) . In the absence of an experimental design, this issue is addressed by using the household isolation level (HIL) to instrument for access to credit. HIL is defined by using a number of indicators -self-reported by households -on the distance from various institutions and service providers. We assume that credit institutions have approximately the same average distance from households, and on these bases we move to estimate the relationships between access to credit and (i) consumption of household production, (ii) household total spending on non-durable goods and services, (iii) food spending, (iv) education spending and (v) poverty incidence.
The exclusion restriction states that the HIL affects household welfare only through its effects on access to credit. The validity of such restriction is ensured by controlling for all unobservable variables through area-level fixed effects. Unfortunately, data limitations in the panel structure of the dataset prevented us from using household-level fixed effects or longitudinal information to address the endogeneity problem. Nevertheless, this analysis provides evidence in favour of the exclusion restriction, showing that the exogenous variability was unrelated with households and with local patterns six years prior to the measurements on which this analysis is based.
Country Context: Mauritania
This section provides a broad overview of the country's characteristics and describes the patterns of the banking sector and access to finance.
Macroeconomic Overview
Mauritania is a Sahelian country on the West Coast of Africa with a land area of approximately 1 million square kilometers, most of which is covered by the Sahara desert, and a population of roughly 3.6 million. (Note 4) The country has urbanized rapidly since the 1960s, and its population is now largely concentrated in Nouakchott and other major cities such as Nouadhibou and Rosso.
Mauritania has experienced robust growth in recent years driven by a thriving natural resource sector and high international commodity prices. However, recent global price shocks have underscored the country's high degree of external exposure, which is magnified by a lack of diversification. Mauritania also faces exogenous vulnerabilities related to its ecology and geography, which make it especially sensitive to climate change, and it has a history of political instability, which is exacerbated by an inherently volatile system of tribal loyalties, an informal racial hierarchy, the rise of Islamic fundamentalism in the Maghreb region and persistent tensions with Morocco over Western Sahara.
Poverty is most pervasive and extreme in rural Mauritania, with some of the highest rates registered in the southern regions bordering Senegal. While overall poverty is declining, a combination of continued rural-urban migration and the volatility of the resource-based urban economy may be causing a gradual increase in urban poverty. Nevertheless, most of the country's poor are concentrated in rural areas. (Note 5) About 30 percent of those aged 15-34 are not enrolled in school and do not participate in the labor force. The capital-intensive mining sector is unable to absorb a rapidly growing number of low-skilled workers, and about 85 percent the labor force is employed in the informal economy, particularly semi-subsistence agriculture. (Note 6) An adverse business and investment climate undermine Mauritania's economic competitiveness, slowing the growth of its small formal sector and inhibiting diversification. In the mid-2000s Mauritania's manufacturing and retail trade sectors included fewer than 250 formal firms with more than 5 employees. (Note 7) Burdensome procedures for paying taxes, resolving insolvency, starting a business, trading across borders and obtaining credit all present serious obstacles to formalization and expansion, particularly for small and medium enterprises (SMEs).
Access to the Finance and Banking Sector
The World Bank's Doing Business report cites access to finance as the top constraint on the Mauritanian private sector. (Note 8) The banking industry is dominated by a few very large firms, which concentrate almost exclusively on serving specific commercial and industrial groups. Prospective borrowers who do not belong to these groups face considerable difficulty in accessing financial services. (Note 9) Major firms also tend to enjoy strong political connections, which they can use to protect themselves from competition. As a result of regulatory barriers and governance issues Mauritania ranked 168 th out of 189 countries in the 2016 Doing Business report. The small size, shallowness and fragmentation of the Mauritanian financial system are major impediments to the development of financial intermediation services. The assets of the country's largest bank amount to just US$320 million, and total banking-sector assets are estimated at less than US$2 billion. Financial infrastructure is limited, and cash remains the most common means of payment in the domestic economy. The insurance industry and pension schemes play a very minor in the financial system, and the ability of banks to play a decisive role in supporting private-sector development is limited by nonperforming loans, which remained high at over 20 percent of total loans in 2013, though down from 45 percent in 2010.
In 2013 banking-sector assets represented 38 percent of GDP, and credit to the private sector represented 26 percent. (Note 10) The return on assets stood at 2 percent, and the return on equity was 9 percent. In recent years interest rates on credit declined from 15 percent to 10-12 percent as new banks entered the market. However, rates vary little based on counterparty, maturity or type of financing. Headline profitability is mediocre, limiting both the sector's potential for organic growth and its capacity to absorb shocks. The absence of a market for short-term liquidity is a major impediment to the development of intermediation. Indicators of access to financial services in Mauritania remain below the average for Sub-Saharan Africa.
The country's microfinance sector is similarly underdeveloped. In 2013 there were 31 registered microfinance institutions (MFIs) in Mauritania, 10 of which were in the process of losing their licenses. Most MFIs are small, and the country currently has only one large microfinance network,
the Public Credit and Savings Fund Promotion Agency (L'agence de Promotion des Caisses Populaires d'Epargne et de Crédit, PROCAPEC).
Nevertheless, the total number of MFI clients increased from 139,000 in 2006 to over 200,000 in 2014, and MFIs now account for about 5 percent of all loans and 2 percent of all deposits. MFI loan maturities range from 3 months to 2 years, and rates for small businesses average 16 percent. MFIs also provide savings accounts-though these are limited to very short-term non-remunerated deposits-and offer money transfers. Islamic financial products are common, especially non-interest-bearing rent-to-own agreements (murabaha), which represent over 74 percent of PROCAPEC loans. (Note 11)
Mauritania's financial sector also faces challenges relate to its geographic isolation, hard infrastructure gaps and general lack of technical capacity. Bank credit to the private sector is overwhelmingly short-term, and information asymmetry severely limits its allocative efficiency. Lack of information about potential borrower leads banks to disregard SMEs in favor of large, well-established firms. As a result, informal financing, including at the international level, is often the only option available for Mauritanian SMEs. Low individual bancarization rates represent a major additional constraint on credit access. Information technology is limited, clearing systems mostly rely on manual entry, and electronic payment instruments are seldom utilized. The government recently began preparing a credit card system in collaboration with the private sector, but this effort is still in its early stages. Finally, weak legal and judicial systems inhibits the enforcement of contracts, and the legislative framework for protecting creditors' rights is virtually nonexistent.
Household Characteristics, Poverty Incidence and Credit Access
The analysis presented below is based on the Mauritania EPCV for 2014. The survey is the result of a partnership between the ONS, the Ministry of Economic Development, the World Bank, and Afristat. The survey covers a wide range of socioeconomic variables collected through questionnaires administered to households and communities. The "basic indicators of wellbeing" module contains data on household composition, labor, education, social capital, health, access to services and credit. The "revenue and expenditure" module includes information on spending, consumption, transfers and income. The household represents the statistical unit of analysis. Of the 9,557 households surveyed in the 2014 EPCV, 55.3 percent were in urban centers and 44.7 percent were in rural areas. As a secondary source of information, the analysis is based on data from the 2008 EPCV. This household survey shares the same structure as the 2014 one, and consists of 13.738 households. The two surveys are cross-sectional representative samples of the underlying population. In the following paragraphs, a number of descriptive statistics set the stage for the main empirical analysis, which will be presented in the next section. The education level of the head of household is negatively correlated with poverty incidence. Primary education is compulsory in Mauritania and lasts 6 years. Secondary school covers a period of 6 or 7 years, depending on whether the student opts for a Professional or Technical Baccalaureate, or a full Baccalaureate. Tertiary education typically lasts 3-6 years; advanced degrees are very rare and are usually obtained from the University of Nouakchott. In addition to the formal school system, traditional qur'anic schools (madrasas) are common in Mauritania. Figure 4 shows the negative correlation between education and poverty at the household level. Most importantly for the aim of this research, very few Mauritanian households have access to credit, and bank presence is almost exclusively restricted to urban areas. The EPCV includes questions designed to gauge household demand for credit during the 5 years prior to the survey. Figure 5 shows the share of households that have applied for credit from a formal financial institution, as well as the share that had their requests approved. Households applying for credit represent a tiny fraction of the population at just 5.6 percent, down from 8.8 percent in 2008. However, the likelihood of a successful credit application increased between the two surveys, rising from 3.23 percent in 2008 to 4.45 percent in 2014. Credit applications are far more common, and credit approval is far more likely, among urban households as opposed to their rural counterparts ( Figure 5 ). Physical access to banks is even more heavily skewed in favor of urban households, about a quarter of which have access to a bank, compared to just over 1 percent of rural households (Figure 6 ). Table 1 shows the descriptive statistics for this indicator, along with the various components which contribute to its definition. The first two columns report the mean (in meters) and the standard deviation from the full sample. The two central columns report these same statistics for households in urban areas, while households living in rural areas are considered in the last two columns of the table.
The results show that the age, the education level of the household head as well as the household's location (whether in an urban area or not) appear to be significant determinants of credit access. Moreover, households that successfully obtain credit tend to be less dependent on the consumption of household internal production and are more likely to invest in education. 
Validity of the Exclusion Restriction
The HIL index is regarded as a determinant for access to banks and other financial institutions. (Note 17) The location of household in rural and urban areas may follow from sorting along unobservable dimensions. Because of this, household isolation can be itself endogenous in our model, thus invalidating the exclusion restriction needed for identification. The instrumental variation employed here is the residual variability in HIL after netting off the area unobservables and characteristics of the households living in those areas.
To see this, the first stage equation is:
Which relates the dummy for access to credit to HIL controlling for the same variables already included in equation (1). The parameter is estimated from the residual variability of the instrument, , after controlling for household characteristics and the area fixed effects. The extent of this variability in the data can be investigated by taking into account the residuals from the following equation:
Residuals are plotted in Figure 7 . The HIL index presents variability that is not fully explained by the control variables included in equation (2). Most importantly, it appears that also in rural areas households can be marginally worse off and, presumably, less likely to have access to formal credit. Table 3 an standard e (Table 3) . (Table 4 ). The age and education level of the head of household and the household's location in an urban area have especially positive and significant effects on the probability of accessing credit. Estimates of are presented along with standard errors, and statistical significance at the 1, 5 and 10 percent levels is noted. Note. The treatment variable is the household isolation level (HIL).Standard errors are clustered by moughata *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. Note. The treatment variable is the household isolation level (HIL). The independent variables are a dummy for urban location and for ijbm.ccsenet.org
Results
International Journal of Business and Management Vol. 12, No. 9; 2017 education level, household size, a dummy for female head of household, land ownership, number of adult males, number of children, age of household head, age of household head squared, average age of household members, and area-level fixed effects. Standard errors are clustered by moughata. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level Table 5 and Table 6 present the reduced form (RF) estimates. They show that the HIL is positively correlated with the consumption of household production and poverty incidence and negatively correlated with education spending. These results are robust to the inclusion of all other household characteristics defined in the analysis. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. Table 7 and Table 8 present Instrumental Variable (IV) estimates of the relationship between access to credit and the key variables used in the analysis. Estimates of are reported along with standard errors, and statistical significance at the 5 and 10 percent levels is noted. Note. The treatment variable is the access to credit. The instrument used is HIL. The independent variables are a dummy for urban location and for education level, household size, a dummy for female head of household, land ownership, number of adult males, number of children, age of household head, age of household head squared, average age of household members, and area-level fixed effects. Standard errors are clustered by moughata.. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. Table 7 indicates a strong negative correlation between access to credit and both consumption of household production and poverty incidence, as well as a similarly strong positive correlation with spending on non-durable goods and services and education. Table 8 presents IV estimates for the same outcomes broken down by household characteristics, which underscores the negative correlation with consumption of household production and the positive correlation with education spending. Food spending is not significantly higher among households with access to finance, which is likely due to the relative inelasticity of food spending in general. Also, results highlight a positive but not significant effect of access to credit on poverty reduction as well as on non-durable expenditure.
In addition table 8 presents the Instrumental Variable estimation of access to credit on welfare also vis-à-vis a number of household-level variables. Consumption of household production correlates with land size, almost certainly reflecting a focus on agriculture. Spending on non-durable goods and services and food spending are both higher among urban households, while poverty incidence is lower. Education spending tends to be higher among female-headed households. All expenditure variables decrease as the number of children increases.
Conclusions
The first-degree analysis of the relationship between access to credit and household welfare in Mauritania presented above yields a number of insights with potential policy applications. The analysis begins by confirming the intuitive conclusion that household isolation is negatively correlated with access to credit. The related coefficients are statistically significant and economically meaningful, even when controlling for other household characteristics. It seems worth stressing that the objective of the paper is to provide a strong econometric framework -for the first time-to investigate the linkage between welfare and finance access in Mauritania. The choice of a variable related to spatial distance (and, in particular, used as an instrumental variable) represents an innovation in the access to credit literature. Interestingly, after controlling for endogeneity, the paper also finds no significant effects of access to credit on the actual poverty rate nor on non-durable goods consumption.
The analysis also finds that the age and education level of the head of household and the household's location in an urban area appear to be significant determinants of credit access. This is particularly relevant in the Mauritanian context, where urbanization rates have vastly outpaced improvements in education indicators. Were any further argument required in favor of strengthening the coverage and the quality of education in Mauritania, these findings provide statistical evidence that greater educational attainment appears to positively affect access to credit. In fact, some of the strongest correlations with welfare are identified by this paper with the levels of education, and in particular it appears clear that individuals with secondary and high school education enjoy better conditions vis-à-vis non-durable and food expenditure and are less poor (Figure 4 ).
Moreover, households that successfully obtain credit tend to be less dependent on the consumption of household production and are more likely to invest in education. The former implies higher living standards, greater food security and denser integration into the nonagricultural economy. The latter, meanwhile, suggests a special preference for investment in human capital, which may be a cause, effect or corollary of a household-level predisposition toward other forms of economic investment.
Finally, the results of this analysis present cause for Mauritanian policy makers to consider strategies for expanding financial infrastructure in underserved rural areas. Provided that progress is achieved in the viability and solvency ratios of the sector (namely by concretely addressing the issues of operational risks, access to reliable credit information, capacity, and poor supervision) an improvement of access to financial services and microcredit programs beyond the country's urban centers may increase inclusion by facilitating rural households' chances of obtaining credit. At present, a household's location in an urban area appears to have a differential impact on credit access, even controlling for other factors. Recent advances in mobile banking technology are already expanding access to finance in underserved areas throughout Sub-Saharan Africa. In this context, infrastructure investment and regulatory reforms designed to encourage the development of financial services in rural areas, particularly combined with efforts to enhance educational service, could spur productivity growth and support welfare improvements among the poorest and most vulnerable households in the country.
